Glucose deprivation activates AMPK and induces cell death through modulation of Akt in ovarian cancer cells.
Upregulation of glycolysis has been demonstrated in multiple tumor types. Glucose deprivation results in diminished intracellular ATP; this is counteracted by AMPK activation during energy deficiency to restore ATP levels. We sought to determine whether glucose deprivation could induce cytotoxicity in ovarian cancer cells through activation of AMPK, and whether AMPK activators could mimic glucose deprivation induced cytotoxicity. Sensitivity to 2DG induced cytotoxicity and glucose deprivation was determined in a panel of ovarian cancer cells. Cellular growth rate, rate of glucose uptake, and response to glucose deprivation were determined. Expression of Glut-1, HIF1-α, AMPK and Akt was determined by immunoblotting. Incubation of ovarian cancer cells with glucose-free media, 2-DG and AMPK activators resulted in cell death. The glycolytic phenotype of ovarian cancer cells was present in both normoxic and hypoxic conditions, and did not correlate with HIF1-α expression levels. Sensitivity to glucose deprivation was independent of growth rate, rate of glucose uptake, and appeared to be dependent upon constitutive activation of Akt. Glucose deprivation resulted in activation of AMPK and inhibition of Akt phosphorylation. Treatment with AMPK activators resulted in AMPK activation, Akt inhibition, and induced cell death in ovarian cancer cells. Ovarian cancer cells are glycolytic as compared to normal, untransformed cells, and are sensitive to glucose deprivation. Because ovarian cancer cells are dependent upon glucose for growth and survival, treatment with AMPK activators that mimic glucose deprivation may result in broad clinical benefits to ovarian cancer patients.